Template-directed polymerization of oligoadenylates using cyanogen bromide.
Cyanogen bromide (BrCN) condensed oligoadenylates [oligo(A)] on a poly(uridylic acid) [poly(U)] template in an aqueous solution. Imidazole and divalent metal ions such as Mn2+, Co2+, Ni2+, Cu2+, Zn2+, Mg2+, and Fe2+ were required for the condensation. Chain length of oligo(A) and reaction temperature affected the coupling yield. Hexaadenylate [(pA)6] was converted to (pA)12, (pA)18, (pA)24, (pA)30, (pA)36, (pA)42, and (pA)48 in a 68% overall yield for 20 h at 25 degrees C. The coupling yield increased with increase in the poly(U) concentration. Five- to sevenfold molar excess of uridylyl residues of poly(U) to adenylyl residues of oligo(A) gave the best yield (68%). Metal ions affected the formation of linkage isomers of the phosphate bonds: The 2',5'- and 3',5'-phosphodiester bonds were predominant in the presence of Co2+, Zn2+, and Ni2+ and the 5',5'-pyrophosphate bond was predominant in the presence of Mn2+. In particular, Ni2+ gave the highest ratio of the 3',5'-phosphodiester bond (30%). N-Cyanoimidazole (1), N,N'-iminodiimidazole (2), and N-carboxamidoimidazole (3) were formed in a reaction of imidazole with BrCN in an aqueous solution. 1 and 2 had much the same condensing activity for the polymerization of adenylates as BrCN. A reaction pathway was proposed in which 1 and 2 are not only intermediates for the production of 3 but also the true condensing agent in the coupling reaction of oligo(A). Phosphorimidazolide derivative was detected in a reaction of 5'-AMP with either 1 or 2. The condensation would proceed by way of N-cyanoimidazole-phosphate adduct, the phosphorimidazolide derivative, or both.